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ated on. LigaSure haemorrhoidectomy had a significant-
ly lower mean operative time and intraoperative bleed-
ing. At 3 weeks after surgery, haemorrhoidectomy per-
formed with LigaSure had an odds ratio for complete
epithelialization of 3.1 over diathermy (95% CI 1.2–8.2).
There was no difference in postoperative pain.
Conclusions LigaSure haemorrhoidectomy is superior to
diathermy for open haemorrhoidectomy.
Keywords LigaSure · Haemorrhoidectomy · Wound
healing · Pain
Introduction
Despite the current interest in stapled haemorrhoidopexy,
conventional Milligan-Morgan open haemorrhoidectomy
remains a frequently performed operation in our country.
The lower cost of the procedure associated with a good
long-term cosmetic effect in patients with large skin tags
make open haemorrhoidectomy a viable option still. An
Italian study published very recently actually found the
Milligan-Morgan procedure to have better results than
stapled haemorrhoidopexy [1].These results were echoed
in a systematic review a few months previously [2].
The use of the LigaSure tissue-sealing device pro-
vides an alternative to performing open haemorrhoidec-
tomy for third and fourth degree piles. Some Western
studies have shown benefits of using LigaSure over
diathermy in terms of operative time, postoperative pain
and wound healing [3–5].
The aim of this study was to assess the effectiveness
of the LigaSure tissue sealing device in comparison with
conventional diathermy haemorrhoidectomy in our set-
ting and population. We sought to assess LigaSure in
Abstract Background Milligan-Morgan excision haem-
orrhoidectomy remains a very popular treatment modali-
ty for third and fourth degree haemorrhoids due to its cost
effectiveness and good long-term results. The LigaSure
tissue-sealing device is an alternative technique used in
haemorrhoidectomy that has been shown to produce
favourable results. The aim of this study was to assess the
effectiveness of the LigaSure tissue sealing device in
comparison with conventional diathermy haemorrhoidec-
tomy. Methods A prospective clinical trial was conduct-
ed. Patients with newly diagnosed haemorrhoids requir-
ing haemorrhoidectomy were randomized to either
LigaSure haemorrhoidectomy or diathermy haemor-
rhoidectomy. Surgical technique and postoperative care
was standardized. Outcome measures were operative time
and bleeding, postoperative pain (measured on a visual
analogue scale) and rate of wound healing. Results We
randomized 44 patients, 22 to LigaSure and 22 to
diathermy; 43 patients were evaluated. They were aged
between 19 and 71 years. There were no differences in
patient demographics or type of haemorrhoid being oper-terms of ease of use, postoperative pain and wound heal-
ing rate at our centre.
Patients and methods
A prospective randomized clinical trial was conducted at
our centre. All patients with newly diagnosed sympto-
matic third and fourth degree haemorrhoids requiring
haemorrhoidectomy were included in the recruitment for
the trial. For inclusion patients had to be between 21 to 80
years of age. This trial was investigator-initiated. The dis-
tributor of the LigaSure tissue-sealing system provided
the electrodes for the trial so that the extra cost of treat-
ment with LigaSure would not be passed on to the
patients.
Patients were excluded if they were undergoing a
combined procedure for fissures or fistulae, if they were
allergic to any of the standard medications prescribed for
the trial, or if they did not consent to the trial.
Study design
All patients were randomized to receive either LigaSure
haemorrhoidectomy or conventional haemorrhoidectomy
using sealed envelopes. The randomization performed
was nonconsecutive in nature. The envelopes were
sequentially numbered with allocations determined before
the trial commenced. Randomization was performed in
the operating theatre just prior to surgery. A standard
medication package was issued to all patients postopera-
tively. Patients were blinded to the type of surgery per-
formed. The National Healthcare Group of Singapore
Domain Specific Review Board endorsed this trial.
Surgery
A standardized general anaesthetic technique using propo-
fol, fentanyl and inhalation anaesthesia was used. All
patients were given a Fleet enema prior to surgery. Patients
underwent Milligan-Morgan open haemorrhoidectomy
using either LigaSure or diathermy according to the ran-
domization. In all patients 10 ml 0.25% bupivacaine was
injected into the perianal skin prior to dissection. The pile
masses were retracted and dissected off the internal
sphincter using either diathermy or the LigaSure vessel-
sealing device. The pedicles were secured clear of the
internal sphincter and the resected wound left open to
granulate with adequate skin bridges. The operative time
was recorded by an operating theatre nurse. Blood loss
was recorded as the number of soaked gauzes.
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Postoperative care
All patients were prescribed Fybogel (one sachet daily
for 2 weeks) to aid in defecation after the operation. All
patients were prescribed Daflon two tablets twice daily
for 2 weeks. Paracetamol 1 g four times daily and
diclofenac 50 mg twice daily orally were prescribed to all
patients for postoperative analgesia. The patients were
discharged on the same postoperative day unless other-
wise clinically indicated. All patients were asked to clean
the wound using a shower spray twice daily. Patients
were then followed up in the clinic 2 weeks after dis-
charge and then further reviewed at 3, 4 and 6 weeks after
surgery.
Pain assessment
Patients were familiarized with an 11-point visual ana-
logue pain score from 0 to 10. The patients were asked to
record at home before bed-time their maximum pain
score for the day. The patients were also asked to record
the total number of analgesic tablets taken for that day.
Wound healing assessment
The patients’ wounds were assessed at scheduled
appointments. Wound healing was defined as complete
epithelialization as seen on physical examination. The
state of the wound was graded according to a five-point
scale from sloughy to completely healed (Table 1). A sin-
gle assessor performed the assessment.
Statistical analysis
Statistical analysis was performed with SPSS software
(SPSS for Windows, version 11.5; SPSS, Chicago, IL).
The significance of differences was determined using the
t-test and chi-squared test. Confidence intervals within
95% were considered significant. Data were stored in a
database that was password-secured. A sample size of 90
patients was calculated prior to the study to show a 30%
Table 1 Grades of wound healing
Grade Description
1 Sloughy
2 No granulation
3 Granulating
4 Epithelializing
5 Completely epithelializeddifference in wound healing at 3 weeks. This would yield
a confidence level of 5% and a power of 80%.
Results
The clinical trial was conducted from March 2007 to
October 2007. Of 54 patients considered for recruitment.
10 were excluded. Therefore 44 patients were included,
and 22 were randomized to LigaSure haemorrhoidectomy
and 22 to diathermy haemorrhoidectomy. The flow-chart
(Fig. 1) shows the recruitment and randomization process.
One patient in the LigaSure arm was lost to follow-up,
and thus only 21 patients were evaluated in that group.
The characteristics of the patients in the two arms of
the study are shown in Table 2. There were no statistically
significant differences in age, race or sex. The indications
for haemorrhoidectomy were similar and both arms had
nearly the same percentage of elective operations. The
seniority of the surgeon was similar in both arms. Patients
in the LigaSure arm had more pile masses removed. The
complications in the patients in both arms are shown in
Table 3. There were no statistically significant differences
in the incidence of complications between the two groups.
The mean operative time for LigaSure haemorrhoidectomy
was significantly shorter than that for diathermy haemor-
rhoidectomy. The time required for LigaSure haemor-
rhoidectomy was only about half that required for
diathermy (Table 4). There was also significantly less
intraoperative bleeding during LigaSure haemorrhoidecto-
my than during diathermy haemorrhoidectomy.
There were no statistically significant differences in
the postoperative pain scores between the two groups on
days 1, 3, 7, 10 and 14 after surgery. The mean pain
scores were, however, higher in the diathermy group on
day 10 and day 14 after surgery. Most patients were pain-
free by day 21. There were no statistically significant dif-
ferences in postoperative analgesic use.
In terms of wound healing, LigaSure haemorrhoidec-
tomy was significantly superior. Of the patients who
underwent LigaSure haemorrhoidectomy, 60% had
wounds that were completely epithelialized 3 weeks after
surgery compared to 19% in the diathermy group (Table
4). At 3 weeks after surgery, haemorrhoidectomy per-
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Fig. 1 Study flow chartformed with LigaSure had an odds ratio for complete
epithelialization of 3.1 over diathermy (95% CI 1.2–8.2).
By 4 weeks after surgery 95% of LigaSure haemor-
rhoidectomy wounds had healed compared to 76% in the
other group. Nearly all the wounds were completely
epithelialized by 6 weeks after surgery.
Discussion
The LigaSure vessel-sealing system allows complete coag-
ulation of blood vessels up to 7 mm in diameter while con-
fining the thermal spread to within 2 mm of adjacent tissue.
This advantage has been extended to the excision of haem-
orrhoids as it allows fast bloodless dissection with minimal
collateral damage. Our study confirmed this and showed, as
have other studies [5, 6], a significant decrease in operative
time and blood loss compared to diathermy. Furthermore,
the patients in the LigaSure arm had more pile masses
excised (Table 2) than the patients in the diathermy group,
suggesting that with the precise dissection possible with
LigaSure, better skin bridges can be preserved.
Minimal short-term complications in our patients sug-
gest that LigaSure haemorrhoidectomy is a safe procedure.
At 6 weeks follow-up, none of the patients had any signs
of anal stenosis. Although anal stenosis has been reported
[7], we believe this can be avoided by proper technique
96 Tech Coloproctol (2008) 12:93–97
and retraction of adjacent perianal skin away from the
electrodes. The pile mass also needs to be adequately lift-
ed off the internal sphincter to avoid damage to it.
In contrast to the findings of some similar studies [5,
6], we did not find any difference in the pain scores or
analgesic use between the LigaSure group and the
diathermy group. Anal spasm after haemorrhoidectomy
has been implicated in postoperative pain and poor
wound healing [8, 9]. It has been postulated that
LigaSure haemorrhoidectomy is associated with reduced
anal spasm [7]. This is because the collateral damage
with LigaSure is less than that with diathermy. We did
not see this advantage translate to less pain in patients in
the LigaSure group compared to patients in the
diathermy group. This may have been because both
groups of patients experienced similar inflammatory
reaction at the wound thus leading to similar pain scores.
The reduced anal spasm and smaller open wounds
associated with LigaSure haemorrhoidectomy may, how-
ever, have contributed to earlier wound healing. In a pre-
vious trial conducted by us [9], 19% of patients who
underwent diathermy haemorrhoidectomy alone had
completely epithelialized wounds at 3 weeks. In this trial,
again the complete epithelialization rate at 3 weeks was
19%, illustrating the consistency of our results. The com-
plete epithelialization rate was 60% at 3 weeks with
LigaSure which is extremely encouraging. Although we
Tables 2 Patient demographics, type of haemorrhoid and surgical aspects in the two treatment groups
Variable LigaSure Diathermy p value
Mean age (years) 36.6 43.3 0.08
Race (% Chinese) 90.5 72.7 0.32
Male sex (%) 61.9 40.9 0.17
Haemorrhoid prolapsed (%) 100 100 NS
Haemorrhoid thrombosed (%) 9.5 22.7 0.24
Haemorrhoid bleeding (%) 95.2 72.2 0.05
Elective surgery (%) 85.7 86.3 0.95
Mean no. of piles excised 3.0 2.4 0.07
Consultant surgeon (%) 57.1 63.6 0.20
Table 3 Complications in the two patient groups
Complication LigaSure Diathermy p value
Pain requiring unscheduled hospital stay (%) 9.5 9.0 0.96
Acute urinary retention (%) 0 4.5 0.32
Delayed bleeding (%) 0 4.5 0.32
Itch (%) 9.5 9.0 0.96
Table 4 Outcomes
Outcome LigaSure Diathermy p value
Mean operative time (min) 9.4 18.2 <0.01
Mean no. of soaked gauzes 0.3 1.3 <0.01
Wound completely epithelialized by week 3 (%) 60 19 <0.01
Wound completely epithelialized by week 4 (%) 95 76 0.09References
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have previously shown that topical glyceryl trinitrate is
useful, this was deliberately left out of the current proto-
col to avoid confounding factors. Combining LigaSure
haemorrhoidectomy with topical glyceryl trinitrate may
achieve even better wound healing rates.
Although the initially calculated sample size was 90, the
study had to be concluded earlier as the supplier of the
LigaSure electrodes could not continue to provide the elec-
trodes for the trial without passing on the cost to the patient.
However, as the difference in rate of wound healing was
high, a post-hoc power analysis revealed a power of 88.8%
despite the small sample size. We thus contend that the con-
clusion derived from this study can be considered adequate.
Conclusion
Although LigaSure haemorrhoidectomy is not associated
with less postoperative pain than diathermy, the reduced
operative time and bleeding and more rapid wound heal-
ing associated with LigaSure haemorrhoidectomy make
it superior to diathermy haemorrhoidectomy.
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